Epiprocts and tergal processes were examined using scanning electron microscopy for scattered populations of Arsapnia decepta Banks, 1897 and A. coyote (Nelson & Baumann, 1987) from throughout their known ranges. Epiproct lengths ranged from 379-578 μm among A. decepta males from 19 sites, and from 575-618 μm for A. coyote males from two sites. Among A. decepta males, the numbers of thick spine-like epiproct setae ranged from 10-34 per cluster. We conclude that A. decepta, as currently defined, shows considerable variation in epiproct dimensions, numbers of epiproct setae per cluster, and width of the dorsal process on tergum 7. In addition, the limited data from our small sample of A. coyote specimens, and the molecular data published recently by colleagues, support continued recognition of this closely related species. SEM images are presented to document the observed variation in these structures from various populations in western North America.
INTRODUCTION
The genus Arsapnia was originally proposed by Banks (1897) , but was placed as a synonym of Capnia Pictet, 1841 by Claassen (1924) , where it remained until Murányi et al. (2014) re-established the group as a valid Nearctic genus based on the eight members of the Arsapnia decepta species group (Nelson & Baumann 1989) . Arsapnia decepta Banks, 1897 is presently known from scattered populations in Arizona, Colorado, Mexico (Baja California; Chihuahua), New Mexico, and Nevada (DeWalt et al. 2017 , Jewett 1966 , Kondratieff & Baumann 2002 , Nelson & Baumann 1989 , Sargent et al. 1991 . Our preliminary observations of epiproct morphology for Eagle Creek, New Mexico and Redstone, Colorado populations showed significant variation Figs. 1-6. Arsapnia decepta male reproductive structures, Redstone Creek, Larimer Co., Colorado. 1. Abdominal terga 7-10. 2. Epiproct, dorsal. 3. Epiproct apex, dorsal. 4. Epiproct, lateral. 5. Epiproct, anterodorsal. 6 . 7 th tergal process, anterodorsal. (ad = anterior declivity; b = base; bs = basal strut; bu = bulb; ds = dorsal sclerite; n = neck; pd = posterior declivity; sc = setal spine cluster; tp7 = tergal process of segment 7; vs = ventral sclerite).
Figs. 7-12. Arsapnia decepta male reproductive structures, 7-10. tributary of Spring Creek, Larimer Co., Colorado, 11-12. Buckhorn Creek, Larimer Co., Colorado. 7. Abdominal terga 7-10. 8. Abdominal segments 7-10, lateral. 9. Male, terminalia, dorsal. 10. 7 th tergal process, anterodorsal. 11. Epiproct, dorsal. 12. Epiproct setal clusters. sclerite extends 40 μm beyond tips of outwardly hooked apices of dorsal sclerite (Figs. 3, 11) . Lateral margins of epiproct slightly sinuate between bases of spine-like setae and apex (Figs. 2, 5, 9, 11) ; lateral aspect of epiproct (Figs. 4, 8) shaped somewhat like a duck head. Tergal process. A single, mound-shaped process on tergum 7 with dorsal margin entire (Figs. 1, 6 ), or bearing a shallow dorsal concavity (Fig.10) ; lateral margins converging only slightly from anterior aspect; process bears lateral patches of small scalelike structures. Width of process across anterior margin 172-231 μm; width greater than median height. Comments. The type locality of A. decepta, given as "Ft. Collins, Col." by Banks (1897) , remains an unspecified site. The specimens listed from "Redstone Canyon" in Larimer Co. were taken from a stream that forms part of the Big Thompson River drainage perhaps 5-7 km southwest of the Fort Collins city limits and the specimens listed from "tributary Spring Creek" were collected in the city limits of Fort Collins from a tributary which enters the Cache la Poudre River; we regard the latter group of specimens as topotypes for this species. Colleagues at Colorado State University have records of several hundred specimens collected from sites in Boulder, Douglas, Fremont, Jefferson, Larimer and Pueblo counties (pers. comm. B.C. Kondratieff), and Stark et al. (1973) reported the species (as Capnia barbata) from Littleton in Arapahoe Co. and from the Little Thompson River in Boulder Co. Most Colorado records that we have seen are from sites along the Front Range, but the next nearest sites where populations are known to occur are in the Sangre de Cristo Range of southern Colorado and northern New Mexico (B.C. Kondratieff, pers. comm.; Jacobi & Baumann 1983) . The nearest sites to the Front Range where our specimens were collected are Eagle Creek and Rio Bonito in Lincoln Co., New Mexico.
The epiproct of specimens from Gregory Creek, Boulder Co. have the greatest width (300-303 μm) of any specimens examined in the study and the length of all but two of the Front Range specimens exceeds the mean length for the entire sample (mean = 487.9 μm) (Tables 1-5, Figs. 1-3 ). The general shape of the apical third of the epiproct is intermediate between that of Rio Bonito specimens and those of Eagle Creek (Figs. 3, (51) (52) (53) (54) , however, they are more similar to the Eagle Creek specimens (Fig. 51 ) that share the longer, more exposed apex. Male epiproct (n = 14). Length 438-578 μm, width 200-278 μm (Table 2 ). Shape and general structure similar to those of other populations examined (Figs. 13, 18, 19, 22, 33, 36, 39, 42, 45) . Setal spines in clusters of [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [20] [21] [23] [24] [25] [26] [28] [29] [30] [31] [32] [34] [35] [37] [38] [40] [41] [43] [44] . Neck width 100-144 μm (Figs. 11, 14, 16, 20, 23, 28, 31, 34, 37, 40, 43 (Jacobi & Baumann 1983 , Jacobi & Cary 1986 , Jacobi & Cary 1996 , Jacobi et al. 2005 . The collecting sites listed above include specimens from two streams that are in the Rio Hondo drainage in Lincoln Co. Despite the close proximity of these two sites, the epiprocts from Eagle Creek specimens are shorter and narrower than those from Rio Bonito (Table 4 ), but the Eagle Creek specimens have an apex that is longer and narrower than those from Rio Bonito (compare Figs. 50 with 53, and 51 with 54). Among the specimens illustrated with micrographs (Figs. 49-54) , the Eagle Creek specimens show asymmetrical setal spine counts of 10-17 left and 10-15 right (Table 4) . The counts for both of these ranges are also the lowest observed for any A. decepta population. This could be related to the smaller epiproct size for Eagle Creek specimens, or may simply reflect the small sample size for all populations examined. As indicated in Table 4 , epiproct size and setal spine counts for Catron and Grant county specimens are more similar to those from adjacent states than to the Eagle Creek specimens. (Fig. 64) .
Tergal process. Not visible in available figures.
Comments. Only two male specimens were available for SEM study (Table 5 ) including a pharate male collected in Baja California and dissected by B.C. Kondratieff from the larval skin. Unfortunately, only six SEM images were prepared due to specimen condition and orientation . Despite the poor condition and orientation of these specimens, their epiprocts display the same general shape and the typical setal spine clusters found among other populations. The Baja California population should be re-examined with molecular data and with a more complete set of morphological data, and compared with California specimens of A. coyote when suitable material is available. The epiproct of A. coyote is similar, but distinct from A. decepta morphologically (see Figs. 67-72), and Heinold et al. (2014) also support recognition of A. coyote as a valid species based on molecular barcode data. The Chihuahua population exhibits a narrow neck width (93 μm) more consistent with A. coyote, but with respect to epiproct width, the specimen is more similar to A. decepta. (Nelson & Baumann 1987b) . The two species overlap in many morphological features including epiproct width and setal spine counts, however two of the three longest epiprocts among specimens studied are of this species, and the epiproct length/width ratios (2.58 and 2.61 respectively, Table 6 ) for these two specimens are the highest observed. Nelson & Baumann (1987b) 
DISCUSSION
Arsapnia decepta is a common winter-emerging species of the Southwestern United States and adjacent areas of Mexico. Many populations exist in relative isolation, consequently significant variation in male reproductive structures occurs. Much of this variation centers around epiproct length, width and setal spine counts for the left and right epiproct clusters. Setal spine counts for left side clusters range from 10 to 31 and right side clusters range from 10 to 34 in our samples. The lowest counts occurred among three individuals from Eagle Creek and Rio Bonito, New Mexico with clusters of 23, 25 and 25 total setal spines (10,13; 12,13; 10,15) , and other relatively low counts were observed for Buckhorn Creek, Colorado (14, 12) , and Cedar Creek, Colorado (14, 14) . The highest setal spine counts were from Bear Canyon, Arizona (31,34) and Deer Creek, Nevada (31,30) specimens. Total setal spine counts ranged from 40-65 for Arizona specimens, 26-43 for Colorado specimens, and 23-35 for New Mexico specimens. Arsapnia coyote setal spine counts (53-60) were within the range of Arizona A. decepta specimens.
Arsapnia decepta epiprocts ranged from 379-578 μm in length (mean = 487.9 ± 19.4), but seven of the eight longest epiprocts were from Arizona (524-578 μm) or Colorado (525-528 μm). Only two of the New Mexico specimens had epiproct lengths greater than 500 μm. The epiproct lengths for the two specimens of A. coyote we examined were 575 and 618 μm. These lengths exceeded all but one of the A. decepta specimens. The two species overlap in setal spine counts and in epiproct length, however the epiproct depth character noted by Nelson & Baumann (1987b , 1989 , although not easily measured with SEM, appears to be a reliable morphological character for distinguishing A. decepta and A. coyote. This paper is not a revision or a complete geographical study of A. decepta and A. coyote as presently known. Instead it is an overview of specimens from states in the United States and Mexico where specimens have been selected that show variation in epiproct structure. Complete museum records of these species are not recorded and only those specimens that were used for SEM study are included. Thus, the inclusion of a map showing the complete geographical distributions of
